Fat embolism syndrome was diagnosed in a 41-year-old man 42 hours after a road traffic accident. Latent severe anoxia was present and persisted despite endotracheal intubation and administration of oxygen when breathing was spontaneous. Oxygenation was restored almost immediately after instituting intermittent positive pressure ventilation. The need for frequent estimations of blood-gas tensions or oxygen saturation is emphasized.
CASE REPORT
On May 12, 1967, a 41-year-old man, who had previously been in good health, was admitted to hospital after a road traffic accident in which he sustained a minor head injury, a compound fracture of the shaft of the left tibia, and a simple fracture of the neck of the right humerus. Plasma 1,080 ml and whole blood 1,620 ml were transfused and a course of intramuscular penicillin and streptomycin was commenced.
Thirty-six hours after injury, the patient for the first time since admission did not respond to simple commands. The body temperature was 102.2° F, pulse rate 96 beats/min, and respiratory rate 24 b.pjn. Six hours later, the respiratory rate had risen to 40 b.pjn. and a petechial rash was noted on the anterior axillary folds. A diagnosis of the fat embolism syndrome was made.
On the fourth day after injury, the abdominal reflexes were absent and early papilloedema was noted. Coarse crepitations were audible over both sides of the chest but the patient was not obviously cyanosed. However, as severe hypoxaemia without cyanosis has been reported in cases of this syndrome (Sproule, Brady and Gilbert, 1964), the Pao, was measured (dark electrode) and was found to be only 23 mm Hg; the haemoglobin content of the blood was 14.2 g. Whilst the former estimation was being carried out, the patient became cyanosed and so was intubated with an endotracheal tube. He was given oxygen (12 L/min) through the tube but continued breathing spontaneously at 60 b.pjn. Half an hour later, cyanosis was no longer present but the Pao, had risen to only 31 mm Hg; pH was 7.56 and Paoo, 31.5 mm Hg. The minute volume varied between 21 and 29 l./min; the tidal volume was between 500 and 650 ml/min (Wright respirometer). The patient was sedated with phenoperidine 1.75 mg and the lungs were ventilated with approximately 66 ptr cent oxygen in air using a Cape ventilator at a minute volume of 14 l./min. Subsequently, the degree of oxygenation was monitored by measuring the arterial oxygen saturation because facilities were available for this measurement to be carried out on the ward. Within half an hour of starting intermittent positive pressure respiration the arterial oxygen saturation had risen from 66 to 95 per cent (Kipp Haemoreflector) and there was a considerable reduction in the large quantities of blood-stained frothy fluid which had been aspirated previously.
On the sixth day after injury, the patient was capable of obeying simple commands. Mechanical pulmonary ventilation was being continued, using approximately 78 per cent oxygen. The arterial oxygen saturation was 98 per cent, Pvoo, 32 mm Hg, haemoglobin content 11 g. Later in the day, mechanical ventilation was discontinued and oxygen (8 l./min) was then administered by face mask (M.C.). One hour later, the arterial oxygen saturation was 93 per cent.
Two days later, the patient was answering questions but, although aware of his surroundings, had no recollection of his accident. He was not cyanosed when breathing room air but the arterial oxygen saturation had fallen to 81 per cent. Three days later it had risen again to 93 per cent.
During the second week after injury, the patient developed a transient jaundice that was both haemolytic and hepatocellular in origin (bilirubin: total 2.8 mg/100 ml, conjugated 0.9 mg/100 ml).
DISCUSSION
Taquini, Roncoroni and Aramendia (1956) reported the case of a patient in whom the fat embolism syndrome developed after injections of thymol in oil. They noted an arterial oxygen tension of 29 mm Hg and an oxygen saturation of 55.4 per cent. The latter value rose to 100 per cent when oxygen was administered. The cardiac output was initially very high but decreased when the patient was breathing oxygen. They believed that the cardiac output increased in an attempt to keep the mean oxygen tension of the tissues as near to normal as possible in spite of severe hypoxaemia.
Sproule, Brady and Gilbert (1964) described their experiences in the management of three young men with the fat embolism syndrome, all of whom were severely hypoxaemic but not cyanosed. In one case, the oxygen saturation was only 51 per cent but the estimated cardiac output was 30 l./min. Sproule and his colleagues believed that the high cardiac output was responsible, in part, for the absence of cyanosis and the anoxia was initially caused by an alveolar diffusion defect. Muller and Klinger (1965) described two cases of the syndrome with arterial oxygen saturations of less than 60 per cent. Denman, Caims and Holmes (1964) reported a severe case of fat embolism that was treated successfully with artificial ventilation and oxygen. This treatment corrected arterial oxygen desaturation and reduced the amount of pink frothy tracheal aspirate. Galloon and Chakravarty (1967) reported three cases treated successfully with artificial ventilation. All three patients remained cyanosed initially despite a high respiratory minute volume and inhalation of oxygen by face mask. Ashbaugh and Petty (1966) believed that severe pulmonary fat embolism reduced the compliance of the lungs and that subsequently severe hypoxia might prove fatal. Denman, Cairns and Holmes (1964) noted that the compliance of the lungs was greatly reduced in their case.
However, Sevitt (1960) concluded that pulmonary fat embolism does not produce significant symptoms or cause serious lung changes in previously healthy subjects. He suggested (Sevitt, 1966 ) that pulmonary haemorrhage is caused by early bacterial invasion, although in our case culture of the bloody sputum produced no bacterial growth. He also believed (Sevitt, 1962) that respiratory symptoms are neurogenic in origin and caused by cerebral fat embolism. He stated that lung changes are more constant when cerebral fat emboli are present than when they are absent. However, since he also stated that the more fat there is in the lungs the more there is likely to be present in systemic vessels, it could be argued that the presence of cerebral fat emboli merely indicates a high degree of pulmonary fat embolism.
There is good evidence from animal experiments that microemboli confined to the lungs can cause dyspnoea, tachypnoea and pulmonary oedema (Dunn, 1920; Binger and Moore, 1927) .
We are reluctant to accept the view that pulmonary fat emboli do not cause significant symptoms and believe that the cause of death in many cases of the fat embolism syndrome may be latent severe anoxia. Monitoring of the bloodgas tensions or arterial oxygen saturation forms an essential part of the successful management of this syndrome. 
